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lineage. This limits their usefulness in fully defining breeding popu-
lations of livestock. The mitochondrial genomes of several livestock
species, including cattle, have been sequenced.

Developing Genetic Maps

Gene mapping assigns a locus to a specific chromosome or deter-
mines the sequence of genes and their positions relative to one an-
other. Knowledge of RFLPs has greatly aided gene mapping (Beckmann
and Soller, 1983). A genetic map saturated with RFLP markers at
frequent intervals would ensure that an association could be detected
between a marker and any important gene. No agriculturally impor-
tant gene would be beyond the reach of marker-assisted selection.
Individuals with desirable genes could be selected on the basis of
markers even in the absence of phenotypic expression of the gene or
of knowledge of its molecular basis. Rams carrying the Booroola
gene for prolificacy, for example, could be identified without prog-
eny testing their daughters if the gene were mapped near a marker.

RFLPs appear to be widespread in all species, although only a
small number have been defined in livestock to date (Foreman and
Womack, 1989; Fries et al., 1989). Applications of RFLP-assisted mapping
to human genetics are reviewed by Watkins (1988). More than 4,500
loci have been cataloged for the human genome, and the number is
rapidly increasing (Human Gene Mapping 10, 1989). The power of
this technique for genomic analysis of livestock has only recently
been recognized. Recent literature suggests a trend to exploit these
markers, at least in cattle, for which more than 30 have been de-
scribed to date (Beckmann et al., 1986; Fries et al., 1989; Hallerman et
al., 1988; LeQuarre et al., 1987; Theilmann et al., 1989).

An even more powerful class of RFLPs, called variable number of
tandem repeats (VNTRs), has contributed much to expanding the hu-
man gene map (Nakamura et al., 1987). Searches for VNTRs in live-
stock are only beginning. The advantage of these markers is in their
extreme variability; they exist as multiple alleles with a high prob-
ability of being heterozygous in any given animal. Single-locus VNTR
probes have not been described for livestock, but the extensive re-
striction fragment variation associated with these probes has been
described (Vassart et al., 1987). The VNTR probes may be particu-
larly useful in establishing parentage because they will be more simi-
lar in closely related animals.

Linkage groups refer to loci (genes or markers) that are in close
proximity on the same chromosome and, therefore, are generally in-
herited together. Genetic mapping of a linkage group (linkage map-